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ABSTRACT

Freshwater fish were collected from 39 coliection sites in Caprivi,
Soulh West Africa/Namibia over a period of four years. Seventy-six
specics are recorded, four of which may be new to science. One
speeies.  Mastacembelus  vanderwaali, was described in 1978,
Distribution of fish species in Caprivi is also reporied on. The
Kwando River - Linyant Swamp area contains two fish species not
recorded from the Zambezi River or its flood-plain. The Zambezt
contains al least 14 species that were not found in the Kwando
River; ten of these species are strongly rheophilic, explaining their
absence in the rapidiess and rockless Kwando-Linyanti. Habitat
preference is indicated on a simpie scale for all the fish species. Many
of the smaller fish species are adapted for specialised habitats e.g. fis-
sures in rocks, sandy subsirate and dense vegetation, bul most fish
seem to be adapled 10 swamp conditions. All the larger economically
important fish species are widely distributed and occur commonly in
a variety of habitats. Three small fish species seem 1o have a limited
distribution, additional 1o narrow habitat requirements, rendering
them sensitive 1o any habitat changes. Conscrvation measures are
proposed for these Ash species.
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I INTRODUCTION

Caprivi is a finger-like extension to the north-eastern
corner of South West Africa/Namibia and represents a
territorial selict of the great aspirations of the German
Empire to provide an east-west bridge between German
East Africa (now Tanzania) and German West Africa.
Caprivi was occupied for the first time in 1908 and
named by Von Streitwolf in honour of the Chancellor,
Count Von Caprivi. The strategic value of this relatively
small area (11 655 km?) to Namibia lies in the rich sup-
ply of fresh water, of which there is a gencral shortage
¢lsewhere in the territory.

Eastern Caprivi lics between 17° 30’ and 18° 30'S and
23° 15" and 25° 18'E (Fig. 1) and has a general altitude
of 930m alL It is bordered in the north-cast by the
Zambezi River, which broadens into a flood-plain 20
km alter becoming the Caprivi-Zambian border, and on
the west and south by the Kwando River which after
swinging eastwards, forms the Linyanti Swamp, Lake
Liambezi and Chobe River, eventually draining into the
Zambezi.

The upper Zambezi River is a typical “sand-bank™ river
{Jackson, 1961). mainly with a sandy bottom. Rocky
substrates occur only at Katima Mulilo and at Impalila
Island in Caprivi. Al Katima Mulilo the Zambezi main
stream crosses silicified riverine ferricretes to form
rapids. The rocky outcrop at Impalila Island is a basalt
dyke which forms the lip of the Eastern Flood-plain. The
whole of Caprivi ligs within the Kalahari Sand Basin
and consequenuy soils are mainly sandy with clay soils
occurring especially around Lake Liambezi and the
Chobe River. The character of the Zambezi and the
Kwando Rivers differs markedly in Caprivi. The
Zambezi has a seasonally inundated flood-plain divided
by many large permanent channels and low lying semi-
permanenl grass swamps. The meandering Kwando
River is bordered by a vasi, permanent Phragmites
mauritianus and Cyperus papyrus swamp, filling all of
its wide river valley with the exception of bays,
backwaters, forest-covered islands and a strip of
scasonally covered grassland. The Linyanti Swamp is
similar 10 the Kwando but is generally more uniform.



ERRATA:

Checklist of fishes of Caprivi by
B.C.W. van der Waal and P.H. Skelton
Madoqua Vol. 13 No. 4, pages 303-320.

1.

Legend of Plate 5 should read:

“Collecting site at Sangwali at high water in
1977. This used to be the road in 1973 - 1974
(site 25).”

Legend of Plate 5 should read:
“Collecting site in Eastern Flood-plain on side
of papyrus swamp (site 13).”

Legend of Plate 12 should read:
“Netting a permanent lagoon of the Kwando,
north of Kongola (site 34).”

Change of names in Tables 1, 2, 3, 4, and in
text: ? Clarias dumerilii Steindachner, 1866 for
Clarias submarginatus Peters, 1882.

Serranochromis (Sargochromis) for Haplo-
chromis (Sargochromis); Serranochromis (Ser-
ranochromis) for Serranochromis.

Correction of spelling of names in Tables 1-4.
Oreochromis andersonii for O. andersoni; Pha-
ryngochromis for Pharynchochromis






5 Rotenone and explosives. Used occasionally to sam-
ple fish populations in vegetated pools and reed
swamps.

6 Inspections of catches of local inhabitants. Many fish
were recorded or collected from the catches from
traditional traps, weirs and fish baskets.

7 Underwater observations. In situations like fast-
flowing rapids, no effective collecting equipment was
available and diving with a mask and snorkel was
used 1o make observations. Fish were sometimes col-
lected with a small hand-net under water.

8 Fishing lines. Some fish were collected or recorded by
angling using artificial lures.

The following main collecting sites were visued

periodically (Fig. 1). The number of collections made at

each site is indicated. If gill-nets were used, at least one
day was spent in the vicinity during which all possible
methods were used to sample a wide variety of habitats.

A ZAMBEZI RIVER

la Zambezi main stream, Katima Mulilo. Side of
rapids over silcrete rock-bed with many cracks, fis-
sures and loose rocks. Electric shocker and hand-
nets. Collected 10 + times.

Ib Zambezi, Katima Mulilo. Rain-water-fed stream
and pool entering the Zambezi, bordered by
Echinochloa sp. and Phragmites australis. Trap
and hand-net. Collected 5 times, monitored daily
over a period of one month.

2 Pool near Nangombe Channel, connected to
Zambezi during high water. Deep pool with some
marginal vegetation, P. australis and submerged
grasses. Seine-nets and hand-net. Collected 3 times.

3 Kalimbeza Channel, Zambezi, strong flow,
bordered by sand-banks, steep banks and
Echinochloa sp. and Salvinia molesta mats in
bays. Gill-nets, seines, hand-nets and angling. Col-
lected 6 times.

4 Malila Channel, Zambezi, no flow, permanently
connected to Zambezi, bordered by P. mauritianus
and mats of Echinochloa sp.. Seine-nets, hand-net
and gill-nets. Collected 3 times.

5 Impalila Island, Chobe River, strong-flowing
rapids over basalt dyke. Electric shocker, hand-
nets and inspection of fishermen’s fish traps. Col-
lected 2 times.

6 Kasaya Channel, Zambezi, strong [low, sandy bot-
tom. Backwaters bordered by Echinochioa sp. and
Vossia sp. mats, Nymphaea caernulea in backwa-
ter as well as some Lagarosiphon major and Cera-
tophyllum demersum. Gill-nets and hand-net. Col-

- lected 2 times.

B EASTERN FLOOD-PLAIN AND CHOBE
RIVER

7 Bukalo Mulapo. Border of flood-plain, shallow,
water running temporarily through grass. Hand-
net, seine-net and gill-nets. Collected 4 times.

10

11

15

19

20

21
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Limbeza, Kabbe. Semi-permanent pool, partly
covered by Echinochloa sp. and other water gras-
ses. Seine-net and electric shocker. Collected 2
times.

Lusese. Permanent pool with abundant floating
organic material and Echinochloa sp. mats. Gill-
nets and hand-net. Collected once.

Mutualwize, Lusese. Very large permanent drain-
age channel, deep water with beds of Nymphaea
caerulea, Echinochloa sp., C. demersum, L. major
and Najas pectinata. Gill-nets, seine-nets and hand-
nets. Collected 5 times.

Schuckmannsburg. Permanent water-holes in
flood-plain, grass on channel banks. Seine-net and
hand-net. Collected 3 times.

Nsundwa. Pools near large lake, partly covered by
water grasses and Safvinia mat. Seine-net and
hand-net. Collected 2 times.

Bukuzu, near Nsundwa. Papyrus swamp. Hand-
net. Collected 2 times.

Lake Lisikili. Large open lake bordered by S.
molesta and Cyperaceae floating mat. Seine-net,
hand-net and electric shocker under mats. Col-
lected 3 times.

10 km north of Bukalo. Edge of flood-plain. Water
running through grass at culvert. Hand-net. Col-
lected 3 times.

Namalubi. Edge of flood-plain, water running
through grass. Hand-net. Collected 2 times.

Chobe River, Ngoma. River running slowly. Dense
mats of water grass and S. molesta. Inspection of
traps and hand-net. Collected 2 times.

Chobe River, lhaha. Oxbow of Chobe, muddy bot-
tom and many water plants: Nymphaea caerulea,
N. lotus, Ceratophyllum demersum and Lagarosi-
phon major. Gill-nets and hand-net. Collected once. .

LAKE LIAMBEZI

Small stream entering lake near Chaka, rain-fed.
Hand-net. Collected 6 times.

Lake Liambezi. Muddy organic bottom, average
depth of water 2,5m. Large P. mauritianus and
Typha capensis beds, also beds of submerged water
plants: mainly L. major, N. pectinata, C. demer-
sum, Potamogeton spp. and Utricularia spp. Large
areas covered by 5. molesta. Gill-nets, seines and
hand-nets. Collected 80 times at 7 localities.

LINYANT] SWAMP

Chinchimane Channel. Flowing water over sandy
bottom with water plants: Ottellia spp., Najas pec-
tinata, C. demersum, L. major, bordered by vast P.
mauritianus, and Cyperus papyrus beds. Gill-nets
and hand-net. Coliected 2 times.
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Linyanti Channel. Flowing water, same conditions
as Chinchimane. Gill-nets and hand-net. Collected
2 times.

Batobaja. Flood-plain, extensive water grasses
(Cyperaceae), water plants and reeds. Seine-net,
hand-nets, electric shocker and rod and line.
Collected once.

Lionga, Malengalenga. Grassy flood-plain. Inspec-
tion of traps and hand-net. Collected once.

Sangwali. Stream running through reed swamps.
Well-vegetated along margins: Nymphaea cac-
rutea, Echinochioa sp., C. demersum, Najas
pectinata and  Utricularia spp.. Gill-nets, seine,
hand-net, electric shocker and angling. Collected 5
times.

Mangana. Permanent water-hole on edge of flood-
plain. Liltle vegetation. Seine and hand-net. Col-
lected 2 tumes.

Lianshulu. Oxbow of Kwando River. Deep water
(4m) with Nymphoides indica, Nymphaea caerulea,
N lptus, C. demersum and Ngjas pectinata. Gill-
nets. seine and hand-net. Collected 3 times.

Lupala lIsland. lsolated pool, no water plants.
Seine-net. Collected 2 times.

KWANDO RIVER

Kasiba, Lizauli. Branch of Kwando River, isolated.
Deep holes. muddy. no vegetation. Seine-net. Col-
lected 2 times.

10 km north of Lizauli. Water-hole in P. mauritia-
nus and Typha capensis bed, full of N. pectinata, L.
major and C. demersum. Gill-nets. Collected once.

Sijwa. Branch of Kwando River. Dense beds of

Myriophyllum spicatum, Potamogeton spp.. L. ma-
jor, N. pectinata and C. demersum. Stream
bordered by P. mauritianus, C. papyrus and
Fchinochloa sp.. Gill-nets and hand-net. Collected
3 times.

Choyi. Edge of grassy flood-plain. Shallow water.
Hand-net. Collected once.

Choyi. Sand-bank in Kwando River, strong cur-
rent. Hand-net. Collected 3 times.

Kongola. Isolated water-hole in flood-plain with .
pectinata and L. major beds. Seine and hand-net.
Collected 2 times,

Sesheke. Isolated pools in flood-plain. Muddy.
Secine-net. Collected 3 times.

Singalamwe. Deep isolated pool in flood-piain, L.
major beds, seine-net. Collected once.

FOREST PANS

Katete pans. Large rain-fed pans with water gras-
ses, Lagarosiphon ilicifolius, Utricularia spp. and
Ottellia sp. Seine-nets and hand-nets. Collected 4
times.

38 Small pan near Gunkwe. Rain-fed pan full of
Cyperus sp. and Ottellia sp.. Hand-unet. Collected 2
times.

39 7 km south of Bukalo. Rain-fed pan with Cyperus
sp. and grasses, also Ortellia sp.. Collected 2 umes.

3 HYDROLOGY

The terrain in Caprivi is remarkably level so that hydro-
logical factors have a farge influence on the area avail-
able to fish as well as on terrestrial life and govern the
lives of the Eastern Flood-plain-living Basubia people.
The 284 000 km? catchment of the Zambezi River
above Katima Mulilo covers most of western Zambia
and parts of eastern Angola (Du Toit, 1936). Differen-
ces of up to 8,2 m have been recorded between low
water and {lood in the river above the flood-plain, but
the average rise over a period of 23 years is 5.2 m at
Katima Mulilo (data from the Department of Water Af-
fairs, Windhoek). The flood inundates most of the
Eastern Flood-plain, leaving only the ligher sandy rid-
ges as islands. Low water level occurs in October, with
a sharp rise in January reaching one or more peaks in
February to April before a decline in May — June. The
flood-plain is thus annually inundated from February to
June. During low water {rom September (o December
most of the area is totally dry and is covered by ter-
restrial grasses.

The Kwando (or Mashi) River orginates {urther west
in Angola and has a catchment area of 57000 km?
(Colquhoun. 1986). The scasonal difference in water
level is only | m on average in the 2—10 km broad river
valley. Water level differences are even less in the 10—30
km wide Linyanti Swamp at the southern end of the
Kwando River. The floods in this system are retarded as
a result of the meandering course of the main river and
the cushioning effect of the vast Phragmites — Typha —
Cyperus swamps that largely fill the niver valley. The
flood peak therefore only reaches Kongola near the
northern border of Caprivi during May ~— June and
Lake Liambezi at the end of the Linyanti Swamp by
August. This flood is only able to stabifise the receding
water level of Lake Liambezi, the rest being lost to
evaporation. The lake connects with the Zambezi via the
Chobe River, which presently is completely blocked by
vegetation. including S. molesta. Most of the water of
the Chobe River originates in the Zambezi floods en-
abling the Chobe to push back as far as and beyond
Ngoma (Fig. 1). When the floods recede, the flow
changes direction and drains the southern part of the
Eastern Flood-plain. During low water the Chobe does
however drain part ol the water of Lake Liambezi il the
take is full enough. Under such circumstances, flow in
the Chobe changes direction three times a year: August
— January eastwards {owards the Zambezi (Kwando
flood and rain-water drainage), February — March
westwards towards Lake Liambezi (without reaching it!)
and April — June eastwards — drainage of flood-plain.
In high flood vears, when the gauge at Katima Mulilo
registers 7,0 m or more for a period of more than two



weeks, there is a direct shallow link between the
Zambesi flood-plain and Lake Liambezi at Bukalo (Fig.
). Available water level data from 19352 to 1975 show
that a possible temporary link may have been es-
tablished during ten high Hood years.

There is a similar shallow temporary connection
berween the Okavango River and the Kwande via the
Magwegana or Selinda Spillway. This always brings
water Irom the Okavango towards the Kwan-
do/Linvanti. as was observed during {975, an excep-
vonalty high flood year. During average or below aver-
age vears the Selinda may be totally dry.

4 RLESULTS
4.1 Fish species collected

Table 1 gives a summary of fish species collected during
the period. Fish were identified in the field by one of us
{(B.C.W. v.d. W.) and preserved malerial was initially

TABLE 1: Check fist of {ish species collected in Caprivi.
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sent to the Queen Victoria Museum, Harare (formerly
Salisbury). and later to the Albany Museum, Grahams-
town, where provisional identifications were confirmed
by G. Bell-Cross and by P.H.S..

The collections include a few undescribed species or
species of uncertain identification. Of the new species,
Mastacembelus vanderwaali Skelton (1976) has been
described. The status of the Nothobranchius specics is
being investigated (Jubb, pers. comm.) and is likely to be
undescribed. The small catfishes previously referred (o
as Leproglanis species have been shown by Eccles (in
prep.) o belong to the Zairean genus Zaireichthys. Two
new Zaireichthys species are included in these collec
uons.

Skelton (in press) has shown that the Amphilius species
usually referred to as 4. platychir in southern and east
Africa is not that species and refers it 10 Amphilius
uranoscopus (Pleffer).

Fish species

Standard English name

Afrikaans name

Mormyridae

Petrocephalus catostoma
Poliimyrus castelnaui
Hippopotamyrus ansorgii
Hippopotamyrus discorhvnchus
Marcusenius macrolepidotis
Mormyrus lacerda

(Gunther, 1866)
(Boulenger, 191 1)
(Boulenger, 1905)
(Peters, 1832)
(Peters, 1852)
Castelnau, 1861

Characidae

Hydrocynus virtatus
Alestes lateralis
Micralestes acutidens
Rhabdalestes maunensis

Castelnau, 1861
Boulenger. 1900
(Peters, 1852)
(Fowler, 1933)

Hepsetidae
Hepsetus odoé (Bloch, 1794)
Citharimdae

Hemigrammocharax multifasciatus  (Boulenger, 1923)
Hemigrammocharax machadoi Poll, 1967
Nannocharax macropterus Pellegrin, 1925

Cyprinidae
Barbus codringionii Boulenger, 1908
Barbus poechii Steindachner, 1911

Peters, 1832

Boulenger, 1904

Jubb, 1954
Woarthinglon, 1933
Nichols & Boulton. 1927
Giinther, 1866
Boulenger, 1903

Fowler, 1935

Fowler, 1935

Giinther. 1368
Pellegrin. 1920

Jubb, 1963

David, 1936

Nichols & Boulton, 1927
Peters, 1853

David & Poll, 1937
Peters. 1852

Jubb, 1963

(Peters, 1852)

Barbus paludinosus
Buarbus euiaenic

Barbus tangandensis
Barbus mudiilineatus
Barbus afrovernayi
Barbus unitaeniotus
Barbus lineomaculatus
Barbus bifrenatus
Barbus thamalakanensis
Barbus fasciolatus
Barbus baroiseensis
Barbus barnardi

Barbus haasianus
Barbus puellus

Barbus radiatus
Coptostomabarbus wintei
Labzeo cylindricus

Labeo lunaius
Opsaridium zambezensis

churchill

dwarf stonebasher
slender stonebasher
Zambezi parrotfish
bulldog

weslern bottlenose

tigerfish

striped robber
silver robber
Okavango robber

African pike

multibar citharine
dwarf citharine
broad-barred citharine

Upper Zambezi vellowfish
dashiail barb
straightfin barb
orange-fin barb
redspot barb
copperstripe barb
spottail barb
longbeard barb
line-spotted barb
hyphen barb
Thamalakane barb
red barb

Barotse barb
blackback barb
sickiefin barb
dwarl barb

Beira barb

upjaw barb

redeve labeo
Upper Zambezi labeo
barred minnow

churchill
dwerg-klipstamper
slank klipstamper
Zambezi-papegaaivis
boethond

westelike bottelneus

tiervis
streep-rower
silwer rower
Okavango rower

Afrikaanse greepvis

veelbalk-sitarien
dwerg-sitarien
breébalk-sitarien

Bo-Zambezi-geelvis
streepstert-ghieliemientjie
iynvin-ghicliemientjie
oranjevlerk-ghieliemientjie
rooikol-ghieliemientjie
koperstreep-ghieliemienyjie
kolstert-ghieliemientjie
langbaard-ghieliemientjie
lynspikkel-ghielicmientjie
skakel-ghiehemientjie
Thamalakane-ghieliemientjie
rooi-ghieliemientjie
Barotse-ghicliemientjie
swartrug-ghicliemientjie
sekelvin-ghieliemientjic
dwerg-ghieliemientjie
Beira-ghieliemientjie
boel-ghieliemientjie
rooioog-labeo
Bo-Zambezi-labeo
balk-ghieliemientjic
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Fish species

Standard English name

Afrikaans name

Bagridae

Auchkenoglanis ngamensis
Zaireichthys sp. (Leptoglanis
roiundiceps)

Zaireichthys sp. (cf. Lepioglanis
dorae)

Zaireichihys sp.

Clariidae

Clarias gariepinus

Clarias ngamensis

Clarias theodorae

Clarias submarginatus
Clariallabes platyprosopos

Schilbeidae
Schilbe mystus

Mochokidae

Synodontis nigromaculatus
Synodontis woosnami
Synodontis macrostigma
Synodoniis leopardinus
Chiloglanis neumanni

Amphiliidae
Amphilius uranescopus

Cyprinodontidae
Nothobranchius sp.
Aplocheilichthys johnstonii
Aplocheilichthys katangae
Aplocheilichthys hutereaui

Cichlidae

Oreochromis macrochir
Oreochromis andersoni
Tilapia sparrmanii

Tilapia rendalli rendalli
Tilapia ruweti

Hemichromis fasciatus
Haplochromis (Sargochromis)
giardi

Haplochromis (Sargochromis)
codringtoni

Haplochromis (Sargochromis)
carlottae

Pharynchochromis darlingi
Haplochromis (Sargochromis)
greenmwoodi

Serranochromis robustus jallae
Serranochromis macrocephalus
Serranochromis longimanus
Serranochromis angusticeps
Serranochromis thumbergi
Pseudocrenilabrus philander

Anabantidae
Crenopoma multispinis
Crenopora clenotis

Mastacembelidae
Mastacembelus frenatus
Mastacembelus vanderwaali

Boulenger, 1911

(Burchell, 1822)
Castelnay, 1861
Weber, 1897
Peters, 1882
Jubb, 1964

(Linnaeus, 1762)

Boulenger, 1905
Boulenger, 191!
Boulenger, 191}
Peliegrin, 1914

Boulepger, 1911

{Pfeffer, 1889)

{Glinther, 1893)
(Boulenger, 1912)
(Boulenger, 1913)

(Boulenger, 1912)
(Castelnau, 1861)

Smith, 1840

{Boulenger, 1896)

(Poll & v.d. Audenarde, 1965)
Peters, 1857

(Pellegrin, 1904)
{Boulenger, 1908)

{Boulenger, 1903)
(Boulenger, 1911}

(Bell-Cross, 1975)
(Boulenger, 1896}
(Boulenger, 1899)
(Boulenger, 1911)
(Boulenger, 1907)
(Castelnau, 1861)
(Weber, 1897)

Peters, 1844
(Boulenger. 1919)

Boulenger, 1914
Skelton, 1978

Zambezi grunter
spotied catlet

sharptooth catlish
blunttooth catfish
snake catfish
blotched catfish
broadhead catfish

silver catfish

spotted squeaker

Upper Zambezi squeaker
largespot squeaker
leopard squeaker
Neumann's rock catlet

Stargazer mountain catfish

Johnston’s topminnow
striped topminnow
treflised topminnow

green-headed tilapia
threespot tilapia

banded titapia

northern redbreast bream
Okavango tilapia

banded jewelfish

pink happy
green happy

rainbow happy
Zambezi happy

nembwe

purpleface largemouth
fongfin largemouth
thinface largemouth
brownspot largemouth
southern mouthbrooder

many-spined climbing perch
blackspot climbing perch

longtail spiny-ecl
marbled spiny-eel

Zambezi-knorbaber
geviekte babertjie

skerptand-baber
stomptand-baber
slangbaber
geviekte baber
breékop-baber

silwer baber

spikkel-skreeubaber
Bo-Zambezi skreeubaber
grootvlek-skrecubaber
luiperdkol-skreeubaber
Neumann se suierbekkie

opkyk-bergbaber

Johnston se lampogie
streep-lampogie
tralie-lampogie

groenkop-tilapia
driekol-tilapia

viei-tilapia

noordelike rooibors-tilapia
Okavango-tilapia
balk-juweelvis

ligroos happie
groen happie

reénboog-happie
Zambezi-happie

nembwe
persgesig-grootbek
langvin-grootbek
smalkop-grootbek
bruinkol-grootbek
suidelike mondbroeier

stekelrige kurper
swartkol kurper

langsiertstekelpaling
bont stekelpaling




4.2 Distribution and habitat prelerences

Information on these two aspects is summarised in
Tables 2 and 3. Caprivi was divided into five areas on
the basis of the water body types found there: 1)
Zambezi River; it) Eastern Flood-plain and Chobe: iii)
Lake Liambezi; iv) Linyanti Swamp and v) Kwando
River. Zambezi River includes all direcily connected
backwaters. There is no clearly defined border between
the Kwando River and Linyanti Swamp but there is a
gradual change in habitat type and the sharp bend in the
river (where the Selinda enters the system) was taken to
terminate the Kwando. No collections could however
be conducted near this border.

The results indicate the relative abundance and fre-
quency occurrence over the number of collecting sites of
one of the areas or habitat types. The five values of
abundant to rare give an indication of relative abun-
dance as well as frequency occurrence at all stations of a
region or habitat together. Equipment selectivity was
taken into account as far as possible. As can be
deduced {rom the descriptions of collecting sites, habi-
tats could be broadly divided into five types:

A Running water

A.l  Rocky bottom. Turbulent fast-flowing water,

shallow at low river level (2100 cm). Bed-rock
with fissures, crevices or boulders.

A.2  Sandy bottom. Water current speed lower than in
A.l, bottom sandy, water depth 5—200 cm.
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B Standing water

B.l  Deep water. Water 2—6 m deep, with muddy or
occasionally sandy bottom and submerged hy-
drophyles sometimes present.

B.2  Shallow water. Water 2— {00 cm deep with sandy
or muddy bottom.

B.2.1 Swamp. Permanently covered with water. True
submerged and emergent aquatic plants present.

B.2.2 Flood-plain. Temporarily covered by flood- or
rain-water. Vegetation emergent, often adapted
terrestrial plants with true aquatic hydrophytes
sometimes present.

There is a distinct difference between the last two
habitat types in that the shallow standing water with
aquatic vegetation (swamp) is a permanent waler
whereas the shallow standing water with emergent
vegetation (flood-plain) is temporary and more thickly
covered by vegetation, mainly grasses. The values given
for the various fish specics again express the frequency
ol occurrence as well as relative abundance in each col-
lecting site for all the collection sites of one habitat type.
It must be remembered that often two or more habitat
types were present and sampled separately by different
fishing equipment at one locality.

5 DISCUSSION

Seventy-six species have been collected in the Caprivi.
Most habitats were collected intensively but it is possible

TABLE 2: Distribution of fish species in Caprivi, expressed as relative frequency of occurrence.

Fish species Zambexzi River Eastern Flood- Lake Liambezi  Linyanti Swamp  Kwando River
plain and Chobe

P. catostoma XXXX XXX XXXX - x

P. castelnaui X XXXX X

H. ansorgii X -

H. discorhynchus X

H. macrolepidotus XxXx XXXX XXXX XXX XXX

M. lacerda XXX xx xx XX X

H. vittatus XXXX xx X - XX

H. odoé XX XXXX XXXX XXXX XXX

A. lateralis XXXX XX XXXX XXXX XXX

M. acutidens XXXX X - - X

R. maunensis X xx X Xx X

H. multifasciatus Xx x - X X

H. machadoi X xx X x

N. macropterus X - -

B. codringtonii x -

B. poechii XXXX XXXX XX xX x

B. paludinosus XXX XXXX XX xx x

B. euraenia xx - -

8. tangandensis X X -

B. multilineatus X XX X X x

B. afrovernayi x X x

B. unitaeniatus X XX X X x

B. lineomaculatus x X - X

xxxx abundant XXX COMMOon

xx regular X rare - not collected
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Tuble continued from previous page.

Fish species

Zambezi River

Eastern Flood-
plain and Chobe

Lake Liambezi

Linyanti Swamp

Kwando River

B. bifrenatus

B. thamalakanensis
B. fasciolatus

B. barotseensis

B. barnardi

B. haasianus

B. radiatus

B. puelius

C. wittei

L. cylindricus
L. lunatus
O. zambezensis

A. ngamensis

Z. sp. (L. rotundiceps)
Z. sp. (cf. L. dorae)
Zaireichthys sp.

C. gariepinus

C. ngamensis

C. theodorae

C. submarginaltus
C. platyprasopos

S. mystus

S. nigromacultatus
S. woosnami

S. macrosiigma
S. leopardinus
C

. neumanni
A, uranoscopus

Nothobranchius sp.
A. johnstonii
A. katangae
A. hutereaui

O. macrochir

0. andersonii

T. sparrmanii

1. rendalli

T. ruweti

H. fasciatus

S. giardi

S. endringioni

S. carlotiae

P darling!

S. greenwoodi

S. robustus jallae
S. macrocephalus
S. longimanus

S. angusiiceps

8. thurmbergi

P. philander

C.multispinis
C. clenotis

M. freaaius
M. vanderwaali

XXX

XXX

XXX
XXXX
XX
XX

X

XXXX
XXXX
XXXX
XXX
x

XX
Pey

XXX
XX
XX
XX

XXXX
XXX
XXX
XX

XXXX

XX
XXX
XX
XX

X
XXXNK

XXX

XXX
ANXN
XXXX
ANAX
KX
ALY
XX

X

RAY

AXXY
XN

XX

ANNY

ANXY
XA

XXX

XXXX
XXX

XXXX

XX
XXX
XXX
XX

XXX

XXX
XXXX
XXX
XXXX

X

AN
Ry
XX
XXX

ARy
XY
XX
AN
XX
NNX

XX

XXXX
AXXX
X

XXXX

XX
XXX

Ry

XXAXY

XXX

XX
XXX

RARAY

XX

XXX
XNAXY
XXX

ANY
AVARY
NAXY
XX
NANY
X
Ry
XN

RS
AXY
ANY

xxxx abundant AXNX commoen

Xorare

not collected
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Stream, sandy Stream.rocky Deep water, Shallow, Shallow,

substrate substrate standing swamp flood-plain
S. robustus jallac XX XXX x
8. macrocephalus XX X XXXX XX
S. longimanus X
S. angusticeps x XXX x
S. thumbergi x X
P. philander X X X XXXX XXX
C. multispinis XXXX XXX
C. crenotis - XXX XXX
M. frenatus x x
M. vanderwaali X -
xxxx abundant XXX common xx regular X rare - not collected

that fish species may have been missed out as a resuit of
two factors:

Temporary limited distribution or selective habitat
preference of a fish where it is difficult to collect. Exam-
ples of the first-mentioned group are Nothobranchius sp.
which was collected only from three localities and
Barbus haasianus and Coptostomabarbus wittei col-
lected only from November 1974 onwards from a few
localities and in 12 and 15 localities respectively from
the 1975 flood onwards. It seems that these species can
increase in abundance and occurrence in a short time
after favourable habitats have been formed by good and
high floods. Fish that are difficult to collect are those,
for example, living only in rapids. During the whole
period of collection only four Barbus codringtonii were
collected in spite of specific attention: the species may
be more plentiful in rapids than the results indicate.
Other fish that require particular effort and equipment
for collection include Hippopotamyrus ansorgii, Nanno-
charax macropterus, Zaireichthys spp.. Clariallabes
platyprosopos and Mastacembelus spp.. Daytime hand-
net collections on the sand-banks of the Kwando River
did not yield any Zaireichthys spp. but nocturnal efforts
were successful. The shocking apparatus also proved its
value, and was especially effective for collecting crevice-
living fishes such as C. platyprosopos, Mastacembelus
Srenatus and M. vanderwaali. The following fish species
have been recorded by Bell-Cross (1972) from the Up-
per Zambezi System but were not collected: Adnguilla
bengalensis-labiata, Mormyrus ellenbergeri, Kneria
auriculaia, K. polli, Barbus afrohamiltoni, B. an-
nectens, B. bellcrossi, B. manicensis, B. neefi, Neobola
brevianalis, Eutropius yangambianus, Hypsopanchax
Jjubbi and Nothobranchius taeniopygus. Certain of these
species are only known from headwater tributaries and
are therefore probably excluded from Caprivi by
ecological factors. Such species include Khrneria
auriculata, Kneria polli, Barbus bellcrossi, B. neefl and
Hypsopanchax jubbi. Barbus annectens and B. baroi-
seensis are considered as probable synonyms (Jubb,
1967) and the same is likely of Mormyrus ellenbergeri
and M. lacerda. The identification of Barbus afrohamil-
toni and B. manicensis from the upper Zambezi requires
confirmation but they may also be ecological exclusions
from Caprivi. Anguilla labiata is certainly not a com-

mon species above Victoria Falls and the building of
Kariba and Caborabasa Dams is likely to have reduced
its presence even further. Bell-Cross™ (1972) record of
this species was from the intake to the hydro-power sta-
tion at Victoria Falls.

Table 2 shows that certain species have not been c¢ol-
lected from the Zambezi River or its flood-plains:
Haplochromis greenwoodi and Zaireichthys sp.. Habitat
preferences of these two fish seem to indicate that
suitable habitats may exist in the Zambezi. On the other
hand, the following rheophilic species are absent from
the Kwando-Linyanti: Hippopotamyrus ansorgii, H.
discorhynchus, Nannocharax macropterus, B. codring-
tonii, Labeo cylindricus, Zaireichihys, sp. C. platypro-
sopos, C. neumanni, Amphilius uranoscopus and M.
vanderwaali. Other fish species that were collected in
other habitats in the Zambezi. but which are absent
from the Kwando-Linyanti, include: B. eutaenia, B. tan-
gandensis, B. puellus and Zaireichthys sp.. Nothobran-
chius sp. was collected only at three localities, one a
small isolated pool in a small temporary stream draining
part of a flood-plain into the large permanent Mutual-
wize Channel. and the others in two small forest pans on
the extreme edge of the flood-plain of the Zambezi.

Despite an intensive search the Nothobranchius sp. was
not-found in any other similar pans. Both these small
pans lie adjacent to main gravel roads and the water is
being used by local farmers and their stock and also by
road-building contractors which therefore imposes a
threat to these habitats.

Table 3 summarises habitat preferences of the fish
species of Caprivi. The {ollowing fish species are rapid-
loving as they were not found in any other habitat: H.
ansorgii, Zaireichthys sp., (L. rotundiceps), C. platy-
prosopas, A. uranoscopus and M. vanderwaali. These
fish species exhibit typical rheophilic adaptations as
described by Roberts and Stewart (1976): reduction of
eye size (H. ansorgii, Zaireichthys sp., L. rotundiceps,
C. platyprosopos and A. uranoscopus); dark blue grey
(H. ansorgii, C. platyprosopos) or mottled colouration
(Zaireichthys sp., A. uranoscopus and M. vanderwaali);
depressed heads (Zaireichthys sp., C. platyprosopos
and A. wuranoscopus) and specially modified fins and
mouths (Zaireichthys sp. and A. wuranoscopus). A



number of fish species prefer running water, not neces-
sarily rapids, and were not collected in any swamp,
flood-plain or deep standing water: H. ansorgii, H. dis-
corhynchus, N. macropterus, B. codringtonii, B.,
eutaenia, Opsaridium zambezensis, L. cylindricus,
Zaireichthys sp. (c. L. dorae) C. platyprosopos, A.
uranoscopus and M. vanderwaali, Of this group B. co-
dringtonii and  Zaireichthys spp. were collected only
over a sandy substrate.

The fish fauna of Caprivi is. however. more
characterised by swamp and food-plain-foving fish
specics. The following species belong 1o this group:
Petrocephalus calostoma, Pollimyrus castelnaui, Mar-
cusenius macrolepidotus, Rhabdalestes maunensis, He-
migrammocharax multifasciatus, H. machadoi, Barbus
pocchit, B. paludinosus, B. bifrenatus, B. thamalaka-
nensis, B. fasciolaius, B. haasianus, B. baroiseensis,
B. barnardi, Coplostomabarbus wittei, Clarias theodo-
rae, C. submarginatus, Schilbe mystus, Nothobranchius
sp.. Aplocheilichthys johnstonii, A. katangae, A. hute-
reaui, Tilapia sparrmanii, T. ruweti, Hemichromis fas-
clatus, P. philander, Ctenopoma multispinis and C.
Clenolis.

TABLE 4: Occurrence of fish species beneath Sadvinia mats.
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P, carostoma X X
M. castelnaui xx XX
M. macrolepidotus X XX XX X
H. multifasciatus X
B. poechis X X
B. paiudinosus xx X X
B. barnardi ¥
B. fosciolatus X
C. gariepinus x
C. ngamensis XX XX
C. theodorae XX XX XX XX
C. submarginatus X
S. mystus X XX KX
8. nigromaculatus X
S. woosnami X X
A. johnstonii
8. macrochir
T. rendalli X X
T. sparrmanii XX X
T. ruweti X
P. philander X
C. multispinis X XX XX
C. ctenotis XX X
M. frenatus X X %

XX common X fare
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The extreme tolerance 10 deoxygenation of some of
these Tishes was illustrated where the water body in
which they lived was completely covered by the floating
exotic Safvinia molesta as summarised in Table 4.

[t is interesting to note that the more economically im-
portant fish specics on which a subsistence and a cash
fishery is based have a wide habitat selection and are
also distributed throughout the region. These important
specics include: Hepsetus odoé, Clarias gariepinus, C.
ngantensis, Oreochromis macrochir, O. andersonii, T.
rendalli and other large cichlids. Hydrocynus vitiatus is
also included but is an exceplion in that it was never col-
lected in shallow standing water.

The present fishery of Caprivi is selective. cropping only
the larger fish species (Van der Waal, 1980), whereas
the arca is endowed with many smaller, potentially
utilisable species that are abundant in many habitats.
This resource should also be exploited to ensure a better
balanced fishery by making use of smaller mesh gili-nets
of 50 1o 70 mm streiched mesh, It has been shown (Van
der Waal, 1980) that relatively few immatures of the
larger growing fish species will be caught in these nets.
Caprivi has 2 unique fish fauna and this survey has
shown that some species deserve special conservation
attention. In the first place those species with narrow
habitat requirements where the habitat itself is
vulnerable. Nothobranchius sp. is a good example of this
category. A second category is those species with
limited distribution that have special appeal 1o the
aquarium idustry e.g. Nothobranchius sp.. C. plaiypro-
sopos and M. vanderwooll, 1 is suggested that special
conservalions status be given to these species and mea-
sures be taken to safeguard their environment and to
prevent their exploitation. Controlled cropping of lar-
gee and medium fish species for consumption and of
small fish species for the aquarium trade just after the
Zambezi floods recede in May to July can, however, be
justified.
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